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at any time while adding the sulfite solution the precipitate
will not dissolve, even upon stirring vigorously, add a few drops
of hydrochloric acid and, after the solution clears, continue the
addition, very slowly, of the ammonium, acid sulfite solution.
When all but a little of the reagent has been added, replace the
beaker over the flame. Finally add to the hot solution ammo-
nium hydroxide, drop by drop, until the solution is quite decolor-
ized and a little more ammonia causes a slight greenish precipitate
to remain undissolved even after stirring. Now add the remainder
of the sulfite solution; this should throw down a white precipitate
(titanium hydroxide) which usually redissolves leaving- the
solution quite clear and nearly colorless. If a precipitate
remains, add hydrochloric acid, drop by drop, until the solution
clears; it should smell perceptibly of sulfur dioxide.

If the solution of ammonium acid sulfite was too weak, the
desired reduction of the ferric chloride will be incomplete and
there will be no odor of sulfur dioxide on adding acid. In such a
case add more acid ammonium sulfite (without the addition of
ammonia) until the solution smells strongly of sulfur dioxide, then
add ammonia solution until a slight permanent precipitate is
formed and redissolve it in as little hydrochloric acid as possible.

At this point, the solution should be very nearly neutral, all of
the iron should be in the ferrous condition and a slight excess of
sulfurous acid should be present. Add 5 c.c. of concentrated
hydrochloric acid to make it decidedly acid and to insure the
complete decomposition of any excess ammonium sulfite that may
be present. Boil the solution, while passing a stream of carbon
dioxide through it, until every trace of sulfurous acid is expelled.
(If arsenic is present, pass, a current of hydrogen sumde through
the solution for 15 min., filter off the arsenic sulfide and expel the
excess of precipitant while passing a current of carbon dioxide
through the boiling liquid.)

The next step is to provide enough ferric ions to combine with
all the phosphorus. This may be accomplished by adding a few
drops of bromine water to the solution or by adding a little pure
ferric chloride solution. After this has been clone, cool the solu-
tion by placing the flask in cold water and slowly add .ammonia
solution, drop by drop at the last, with constant stirring. The
green precipitate of ferrous hydroxide which is seen at first is